Multifactorial nature of high frequency of mitochondrial DNA mutations in somatic mammalian cells.
The high frequency of mitochondrial DNA (mtDNA) mutations in somatic mammalian cells, which is more than two orders of magnitude higher than the mutation frequency of nuclear DNA (nDNA), significantly correlates with development of a variety of mitochondrial diseases (neurodegenerative diseases, cardiomyopathies, type II diabetes mellitus, cancer, etc.). A direct cause-consequence relationship has been established between mtDNA mutations and aging phenotypes in mammals. However, the unclear nature of the high frequency of mtDNA mutations requires a comprehensive consideration of factors that contribute to this phenomenon: oxidative stress, features of structural organization and repair of the mitochondrial genome, ribonucleotide reductase activity, replication errors, mutations of nuclear genes encoding mitochondrial proteins.